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oxidised and removed from the molten pig and, since the melting tempera-
ture of iron increases as the carbon content is reduced, the iron becomes
a pasty mass. This is worked or puddled by means of long bars and
finally rolled up.into,balls or blooms which are removed .from the furnace
and hammered under a steam hammer, which welds all the particles^ of
iron together and also squeezes out a large proportion of the slag that is
trapped in the bloom during the puddling. The hammered blooms are
subsequently rolled into bars and it is then that the remaining slag is
rolled out into filaments. Wrought iron thus has a definite " fibre " and
shows different tensile strengths when tested along and across the fibre.
Wrought iron is very malleable, forge-welds better than any other
material, and resists atmospheric corrosion better than mild steel does.
It is, however, more expensive than mild steel and is not now very
widely used.

Steels. These may be roughly defined as alloys of iron and carbon in
which the percentage of carbon ranges from almost zero in mild steel,
up to 1-8 in some tool steels. Steel is made by numerous processes but
the most important are :

; 1.  The cementation process.

j 2.  The crucible process.

\ 3.  The open hearth process.

4.  The Bessemer process.

5.  The electric process.

The last three, which are by far the most widely useH, can be subdivided
into

(a) Acid processes ;
^ (b) Basic processes.

The first two processes are now confined to the production of high
quality steels in small quantities for special purposes and as, in these
processes, it is not practicable to reduce the sulphur and phosphorus
contents, the materials used must be comparatively free from those
impurities, and Swedish materials, which are very low in them, are usually
employed. In the cementatipn.^rpcess bars of wrought iron are packed,''
in charcoal and heated so that carbon enters into solution in them/
although they never become molten. The distribution of the carbon is
not uniform, the percentage decreasing from the outside to the inside.
After this treatment the surfaces of the bars are covered with blisters
(caused by the liberation of carbon monoxide formed by the combination
of the carbon with the oxygen contained in the slag in the bars) and the
product is known as blister steel. More uniform distribution of the
carbon is obtained by reheating the bars and by welding several barsn
together under a hammer, thus giving shear steel. Crucible steel is made \
by melting Swedish pig-iron, wrought iron, and cemented bars in j
crucibles. It is only used for high-grade products such as cutting toojs.^